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Krumwicde and his coworkcrs (I) wcrc the first  to report that mice 
arc capable of being experimentally infected by intraperitoncal  inocu- 
lations  of  the  virus  of  psittacosis  derived from a  parrot.  Furthermore, 
they showed that the active agent can be transmitted from mouse to 
mouse in series. These observations  were important because they 
provided a readily available experimental animal and one much less 
dangerous to handle than are parrots.  Consequently, when Krum- 
wicde and his associates discontinued  their  work and  gave us two 
strains of virus, observations on psittacosis infections  in m~cc wcrc 
immediately begun.  The object of tMs communication is  to describe 
some  of our  experiences  encountered  during  the  course  of  these 
investigations. 
Methods  and  Materials 
Virus.--Acfive agents from 3 sources were used.  One strain (Parrot N) came 
from a bird (see first paper in this series) infected with virus originally obtained 
from  a  sick parrot.  The  second strain  (Wenz  C  or WC)  was  secured from a 
parrot inoculated with material from a patient who had died of psittacosis.  The 
third virus was obtained from the sputum of a patient (G. P. B.) during the course 
of a psittacosis infection contracted in the laboratory (2).  From 2 sources in the 
mice, v/z., brain, pooled liver and spleen, the virus was secured for passages and 
experimental purposes.  The organs used were always tested for the presence of 
ordinary aerobic and anaerobic bacteria. 
Inoculation.--The  mice  were  usually  inoculated  intraperitoneally or. intm- 
cerebrally with 0.5 cc. and 0.025 cc. respectively of organ emulsions.  The tech- 
nique of intracerebral injections will be described in detail later in the paper. 
Clinical Signs  of Infection  in Mice.--In animals inoculated intraperitoneally, 
the time of onset of the illness varied with the amount and potency of the virus. 
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Loss of appetite and weight,  and roughening  of the fur were constant signs  of 
infection.  A few animals  died during convulsive seizures.  The elapse of time 
between the inoculations  and  the death of the animals varied, e.g., many mice 
died within 48 hours, others succumbed after 3 weeks,  and a few recovered.  The 
clinical picture of the disease  in mice intracerebrally inoculated will be discussed 
in another part of the paper. 
EXPERIMENTAL 
Three strains of psittacosis virus were studied experimentally in mice. 
A brief review of the findings with 2 of them will be made,  after which 
follows a more detailed description of the work with the third.  Then, 
the pathological changes caused by the virus in mice will be discussed. 
Finally, certain experiments dealing with the phenomena of immunity 
will be described. 
Mice Infected with a Parrot Strain of Virus 
The following experiments were performed to  ascertain  whether  a 
parrot strain of psittacosis virus is capable of propagation in mice. 
A  10 per cent emulsion  of liver and spleen from Parrot  N  was divided into 2 
portions, one of which  was  heated at  100°C. for 1 minute.  Then 4 mice were 
inoculated intraperitoneally (0.5 cc. each)  with the heated, and 4 more with the 
unheated material.  None of the animals that received  the heated  emulsion be- 
came ill, while all of those that were inoculated with the unheated  material sick- 
ened and died.  An emulsion  was made from the liver and spleen  of one of the 
mice that died.  Again the emulsion  was divided and treated in a manner similar 
to that  already  described.  The 4 mice inoculated with the heated material re- 
mained healthy, and later, when 2 of them had been sacrificed, 4 other mice were 
injected with an  emulsion of their  livers and spleens.  These animals showed no 
illness.  The mice, however, that received the unheated emulsion died in 4-7 days. 
By means of intraperitoneal inoculations  of liver and spleen emulsions,  serial pas- 
sages of the virus through 7 successive groups of mice were made, and the typical 
clinical  and  pathological pictures  of psittacosis  were  observed in  the  infected 
animals.  The series was discontinued after the 7th passage. 
The  above  group  of  experiments  shows  that  a  parrot  strain  of 
psittacosis  virus  is  pathogenic  for  mice,  and  that  the  virus  can  be 
propagated serially in mice by means of intraperitoneal  inoculations 
of infected hepatic and splenic emulsions.  Moreover, virus-containing 
emulsions that have been heated at 100°C. for 1 minute and emulsions 
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Mice Infected with B-Sputum Strain  of Virus 
An infection incurred in the laboratory provided an opportunity of 
determining (1) whether psittacosis virus occurs in a patient's sputum, 
and (2) whether mice are suitable for diagnostic purposes. 
G. P. B. expectorated a mass of thick tenacious sputum on the 10th day of his 
illness (2).  This sputum was  washed and emulsified in Locke's solution.  Cul- 
tures of the emulsion  showed a  few colonies of organisms  usually found in the 
throat.  Apr. 10, each of 4 mice received intmperitoneally 0.5 cc. of the emulsified 
sputum.  On Apr. 12th, one mouse was found dead.  Since it had evidently died 
of a bacterial infection, no passage  from it was  made.  On Apr. 25th,  however, 
another mouse died, and shortly after death an emulsion of its liver and spleen, 
which  was free from ordinary bacteria, was  injected into normal mice.  These 
animals sickened and died in 3 or 4 days.  With liver and spleen  emulsions pas- 
sages were made in series through 13 sets of mice at which time they were dis- 
continued.  The majority of the animals  died 3-7  days after inoculation  and 
presented a typical picture of psittacosis.  Some of the material used for the 4th 
transfer induced psittacosis when injected into Parrot 102. 
The above experiments deafly indicate that mice may be used for 
the  diagnosis  of  psittacosis.  Furthermore,  they  demonstrated  for 
the  first  time--and  the  results  were  confirmed by inoculation  of  a 
parrot--that the virus is present in the sputum of man infected with 
psittacosis.  Bedson  and  Western  (3)  state  that  Krumwiede  (I) 
proved the presence of virus in a  patient's sputum.  But the report 
of Krumwiede and his  coworkers shows that  they demonstrated  the 
active agent in a  mixture of sputum  and blood.  Since it is known 
that the virus is frequently in the blood, such an experiment does not 
suffice to prove its presence in  the sputum.  Nevertheless, it is the 
virus  in  the  sputum  which probably constitutes  the  chief source of 
danger in handling patients with psittacosis.* 
Mice Infected with Wenz C Strain of Virus 
Parrot Wenz  C  was inoculated  by Krumwiede with  an  emulsion 
of lung and spleen from a  woman who had succumbed to psittacosis. 
* A small  epidemic of psittacosis  recently occurred in Brooklyn.  Mice alone 
were used to obtain the virus from sputum, and autopsy material.  They were 
adequate  for  diagnostic  purposes.  The details  of this work will be published 
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TExT-FIG. 1.  Schematic portrayal of the experimental work iu mice  dem]ing 
with the WC strain of psittacosis virus. 
Shortly after inoculation the bird was transferred to The Rockefeller 
Institute, where it soon became sick.  From a sterile emulsion of the 
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in mice, schematically portrayed in Text-figs. 1 and 2, were initiated 
March 10,  1930. 
Serial  Passages by Intraperitoneal Injections  of Emulsified  Livers 
and Spleens.--In  Text-fig. 1  the  course  of  the  work is  graphically 
depicted:  the mode of transfer, when not designated, consisted of an 
intraperitoneal injection of an  emulsion of pooled liver and spleen. 
From the diagrammatic representation of the experiments, one ascer- 
tains that serial passage of the virus has been made on 62  occasions 
extending over a  period of nearly a  year.  Moreover, it is obvious 
that heated emulsions of livers and spleens from infected parrots and 
mice and unheated emulsions of livers and spleens of normal mice did 
not induce psittacosis.  Furthermore, it was demonstrated that the 
virus propagated in mice is pathogenic for parrots,  rabbits,  guinea 
pigs, and monkeys. 
Passage of the virus  through mice in  some manner caused it  to 
become more potent for this host. 
Early in the work, 0.5 cc. of a 10 per cent organ emulsion required 4 or 5 days 
to kill the animals, and a few mice survived.  After the 40th passage, however, 
such a dose was regularly fatal within 48 hours.  Titrations of the virus after 60 
passages gave the following  results: 4 mice were inoculated with 0.5 cc. of each 
dilution--10 per cent, all dead in 48 hours; 1 per cent, all dead in 3-5 days; 0.1 
per cent, all dead in 6 days; 0.01 per cent, all dead in 8-9 days; 0.001 per cent, 
all dead in 8-9 days; 0.0001 per cent, all dead in 10-11 days.  Thus, it appears 
that the virus is now quite virulent for mice, and there is no reason to suppose that 
it will not retain its potency. 
On the basis of the work just presented, one is justified in concluding 
that at least certain strains of psittacosis virus are capable of being 
propagated  indefinitely from  mouse  to  mouse  by  intraperitoneal 
injections of emulsified livers and spleens.  Our own work with rabbits 
and guinea pigs, to be reported in the third  communication of this 
series,  and  the  experiences  of  different investigators  in  producing 
herpetic infections (4)  and yellow fever  (5)  in mice by  intracranial 
inoculations of infectious material induced us to attempt serial passages 
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Intracerebral  Inoculations 
Technique.--Intracerebral inoculations*  in  mice  are  accomplished with  ease. 
A 0.25 cc. tuberculin syringe fitted with a 27 gauge needle, was used.  With the 
body of the mouse under the palm of the left hand, one grasps the head between 
the thumb and index finger and presses  it firmly against  the table.  The fur is 
then parted over the middle of the left parietal bone by means of a small cotton 
swab moistened with 95 per cent alcohol.  The  right hand holding  the syringe 
slowly pushes the needle through the skull, 2 mm. to the left of the midline, to a 
depth of about  2 ram. and injects 0.025 cc. of the inoculum.  If serum,  Locke's 
solution,  or normal brain  emulsion is injected  in  this manner,  the mice appear 
normal within 30-60 minutes.  If irritating fluids are introduced, 24 hours may 
be required for the return to normal. 
Clinical Picture and Time of Death.--Except for the mice that received the most 
concentrated emulsions, the animals  appeared normal the day following inocula- 
tion  and so remained  from one  to several  days according to the dose.  Death 
usually occurred within 48 hours after the appearance of signs of illness.  Failure 
to eat and hyperirritability accompanied by roughening of the fur were the first 
evidences of sickness.  The irritability manifested itself in exaggerated responses 
to different stimuli.  Between the periods of motor hyperactivity, the animals sat 
quietly with arched backs and with heads held perpendicular to the floor.  At this 
stage of the disease, the eyes were surrounded by red circles.  Twitchings involving 
the jaw, eyes, and legs developed.  Ataxia was pronounced and some of the mice 
went round in circles,  or would rise up and fall over backwards.  Then, general- 
alized convulsive seizures developed and death followed.  The posture in death was 
characteristic and striking; the head was retracted, the back was arched, the fore- 
legs were flexed,  the hindlegs and tail were extended.  Immediately after death, 
rigor morris developed.  The time of death varied with the dilution of the inocu- 
lure.  The following results illustrate this fact: 4 mice were inoculated with 0.025 
cc. of each dilution--1  per cent, all dead in 40-60 hours; 0.1  per cent, all dead 
3-4 days; 0.01  per cent,  all dead 3-4 days; 0.001  per cent, all  dead 4-5  days; 
0.0001 per cent, all dead 5-7 days; 0.00001  per cent, all dead 6-7 days.  The po- 
tency of emulsions varies from time to time, and some of the mice  that  received 
the higher dilutions occasionally survived. 
Results 
The passages of virus from brain to brain were initiated by the intra- 
cerebral  inoculation  of 6  mice  with  0.025  cc.  each  of a  10  per  cent 
emulsion of livers and spleens from mice WC36 (see Text-figs. 1 and 2). 
The results of the work portrayed in Text-fig.  2 demonstrate that the 
virus by intracranial inoculations of emulsified brain tissue was serially 
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TExT-FIG. 2.  Graphic  representation of  experiments dealing with the serial 
intracrardal passage of psittacosis virus in mice. 
centage of the mice, it appears that the potency of the virus in the 
brain was equal to, if not greater than that in the livers and spleens. 112  PSITTACOSIS.  II 
Pathology 
The pathological findings vary somewhat according to the mode of 
inoculation  and  the  lapse  of  time  between  inoculation  and  death. 
The  gross  changes  in  the  different  sets  of animals  will  be  described 
first, after which the microscopic pathology will be discussed. 
Gross Pathology of Mice Inoculated Intraperitoneally.--The  mice that  received 
intraperitoneal  injections  of  virus-containing  emulsions  were  emaciated  and 
frequently  had  distended  abdomens.  On  opening  the  abdominal  cavity,  one 
usually  found an  excess  of sticky  fluid  containing flakes  of fibrin.  The  livers 
were enlarged and friable; often they had undergone such extensive fatty degen- 
eration  that  they  had become chamois-colored; and  scattered  over the  surface 
yellowish white  spots,  surrounded  occasionally by  hemorrhagic  zones,  were  at 
times seen.  Such spots, most frequently observed at  or near  the edges of the 
lobes, resembled areas of necrosis  or  minute  infarcts (Fig. 5).  If the mice died 
promptly, enlargement and fatty degeneration were the only gross evidences  of 
involvement of the liver.  The longer the animals survived after infection,  the 
more likely were the necrotic areas in the liver to be found.  The spleens were 
usually enlarged,  very red,  and friable.  At times whitish  spots could be seen 
shining  through  the  capsule.  The pancreas,  adrenals,  and  intestines  were  not 
particularly  abnormal.  The kidneys showed a  mild parenchymatous  degenera- 
tion.  When the thorax was opened, the pleura and heart were t~snally  normal in 
appearance.  The lungs were redder than normal, but pneumonia was seldom  if 
ever noted.  Aerobic and anaerobic cultures of the livers and spleens with a  few 
exceptions  remained  sterile.  When  bacteria  were  present,  they  were  found 
to be of various sorts and of no etiological significance. 
Gross Pathology of Mice  Inoculated  Intracerebrally.~The  chief  difference be- 
tween the mice inoculated intracerebrally and those injected intraperitoneally was 
the involvement of the brain.  In opening the cranial cavity, one often saw  a 
small hemorrhage beneath the scalp and a hemorrhagic spot in the left hemisphere 
of the brain where the injections were made.  The sutures of the skull  were wide 
and bulging, and when pieces of the bones were removed, the congested edematous 
brain herniated through the opening.  Covering the surface of the brain and lying 
in spaces between the lobes was a sticky exudate.  Cultures of tRis exudate and 
brain  tissue  remained  sterile.  The  organs  in  the  thorax  were  normal.  The 
abdomen was not distended, but, in a certain number of the animals, gross changes 
were noted in the livers and spleens.  The former were usually fatty, and about 
20 per cent of them showed  areas  of  necrosis.  The latter  were enlarged,  and 
necrotic zones were seen in approximately 10 per cent of them. 
Microscopic  Pathology.  Liver.--When  the  mice  were  inoculated  intraperi- 
toneally, an  exudate,  consisting of  fibrin, polymorphonuclear and  mononuclear 
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presented by stained sections of the liver varied with the duration of the disease. 
During the acute stage, a general infiltration with fine globules of fat and a granu- 
lar degeneration of the liver cells were present (Fig. 12).  Isolated groups of cells 
with no apparent relation to the structural landmarks of the organ,  underwent 
an  acidophilic  degeneration  and  finally  disappeared  leaving  a  pink  reticulated 
mass which rapidly became infiltrated with polymorphonuclear cells  (Figs.  6-9). 
If the animals survived more than several days or if they were killed during the 
period of convalescence, the liver cells were almost normal and the polymorpho- 
nuclear  infiltrations  had  been  replaced by compact nests  of mononuclear  cells 
(Figs. 10, 11).  The cause of the necrosis is not known.  In addition to the necro- 
tic lesions,  the sinuses of the liver contained large numbers of mononuclear cells, 
many of which were apparently derived from Kupffer cells. 
Animals inoculated intracerebrally  rarely exhibited a  peritoneal exudate, but 
in a general way showed a type of pathology of the liver similar to that seen in the 
intraperitoneally infected mice with the exception that necrosis was not so promi- 
nent a part of the picture--occurring in about 20 per cent of the cases. 
The areas of necrosis in many respects resemble those found in human beings 
with typhoid fever and in mice infected with mouse typhoid.  There are certain 
definite differences,  however.  For example, in the livers infected with the virus 
of psittacosis vascular thromboses are not an obvious part of the picture, while in 
mouse typhoid they are prominent.  Moreover, the livers from mice with psittaco- 
sis  are free from ordinary bacteria while this is not true of livers infected with 
mouse typhoid. 
Spleen.--Stained  sections from spleens  (Fig.  1)  of normal mice showed large 
well  defined lymphoid follicles  sharply separated by splenic pulp.  Preparations 
from spleens  damaged by psittacosis, however, did not stain well.  The lymphoid 
follicles were less definite in outline and contained many necrotic or hyaline cells 
both centrally and peripherally situated  (Figs. 2, 3).  In the pulp, particularly 
around the periphery of the organ, individual necrotic cells or groups of them, and 
wandering phagocytic cells  filled  with  amorphous d6bris were  present.  In  the 
follicles and also in the pulp, the areas containing the degenerated or necrotic ceils 
were  infiltrated  with  polymorphonuclear  elements  and  resembled  minute  ab- 
scesses  (Fig.  4).  Cultures  from  these  spleens,  however,  remained  free  from 
ordinary bacteria.  About  10 per cent of the spleens  from mice intracerebrally 
infected also revealed areas of necrosis similar to those just described. 
Brain.--Brains  from intraperitoneally  infected  mice appeared  normal,  while 
those  from  animals  intracerebrally  inoculated  showed  a  meningo-encephalitis. 
The reaction, chiefly meningeal, was characterized by an extensive exudate com- 
posed of polymorphonuclear and mononuclear cells.  The blood vessels extending 
into the brain were surrounded by cellular infiltrations. 
"Minute  Bodies."--The  minute  coccobacillary structures  originally described 
by Levinthal  (6)  and later designated as Rickettsia psittaci by Lillie  (7),  and as 114  PSITTACOSIS.  II 
"x-bodies" by Coles (8) were found in sections* and smearsJ" of exudates and organs 
from mice infected with psittacosis.  They were abundant in the peritoneal  and 
meningeal  exudates  and in the livers  and spleens.  Not always,  however,  were 
they found in material  known to be infectious.  Furthermore,  livers and spleens 
from mice that died within 48 hours after infection showed either none or only a 
few of the  bodies,  while organs  from animals  that  survived  a  number of days 
contained many such structures.  These bodies were small cocci or short bacillary 
structures,  0.2-0.25# in diameter or in length respectively.  They occurred singly 
or in clusters intracellularly  or extracellularly.  For the most part, they were seen 
in  the  cytoplasm of mononuclear  cells which  were greatly distended  by them. 
The nature of the bodies is not definitely known, but they appear to be minute 
organisms, and the idea, held by certain workers, that they represent the etiological 
agent of psittacosis  deserves serious consideration. 
Immunity 
It seemed advisable to determine whether mice that had recovered 
from psittacosis were actively immune.  Furthermore,  an effort was 
made  to  ascertain  whether  the  mouse  can  be  used  for  testing  the 
presence  of protective  antibodies  in  the  sera  of human  beings  con- 
valescing from psittacosis.  In this  way, it was hoped  that  an  easy 
experimental  method  might  be  found  for the  diagnosis  of  certain 
obscure conditions in man, thought to be psittacosis. 
Active Immunity.--$3  mice  that  had  survived  their  original  inoculation  for 
varying periods of time were reinfected, 42 intraperitoneally  and 11 intracerebrally. 
Of the 53 animals, only 5 lived for as long as 2 weeks.  The others  sickened and 
died in a manner identical  with  that of the controls.  The reinfecting  dose was 
0.5 cc. of a 10 per cent organ emulsion that was employed for regular passages. 
Protection Experiments.--4 groups of experiments were performed, involving 16 
* In sections  the bodies are  colored blue with eosin and methylene  blue  and 
with Giemsa's stain. 
t For the study of smears, a  modification  of the stain used  by Castaneda  in 
Zinsser's laboratory for the demonstration  of Mooser bodies (Rickettsiae) in Mexi- 
can typhus was used.  This stain colors the minute bodies blue and the ceils and 
albuminous  material  pink. 
CC. 
Phosphate buffer pH 7.0 ......................................  95 
Formalin ....................................................  5 
Loettter's methylene blue ......................................  10 
Stain 2 minutes,  rinse with water,  counterstain  for a few seconds with aqueous 
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separate tests and 7 controls.  Each test was carried out in 4 mice.  Consequently 
92 mice were used.  Convalescent sera,* conected from I0 different  patients 6-8 
weeks after subsidence  of fever, were  tested.  Serum from a  rabbit  that  had 
recovered from an  intracerebral  inoculation  of  virus  was  also  used.  Normal 
human serum, normal rabbit serum, and Locke's solution were employed as con- 
trols.  Each mouse was given intraperitoneally 0.5 cc. of normal serum, convales- 
cent serum, or Locke's solution from 4--24 hours before the intraperitoneal adminis- 
tration of 0.5 cc. of a virus-containing emulsion.  The animals in the test group 
showed no evidence of having been protected, inasmuch as they died as promptly 
as did the controls. 
Neutralization  Experimenls.--One  neutralization  experiment,  involving  18 
mice, divided into 3 groups of 6 each,  was performed.  The serum tested was 
collected from a patient (G. P. B.)  10 days after subsidence of fever.  The con- 
trols were Locke's solution, and normal human serum pooled from 5 individuals. 
The test and control sera, and Locke's solution respectively were mixed with an 
equal volume of virus-containing brain emulsion diluted to a percentage strength 
of 10  -~, 10  -s,  10-*.  The mixtures were  incubated at 37°C. for 1 hour and  then 
chilled for 1 hour, afterwhich 0.025 cc. of eachwere intracerebrally injected in mice. 
All the mice responded to the inoculations in a similar manner.  Thus, from this 
experiment no evidence that convalescent human serum contains an appreciable 
amount of neutralizing substances for psittacosis virus was obtained. 
From the results of our investigations in mice concerning  immunity 
to psittacosis it appears that little if any active resistance develops in 
these  animals following one attack  of the  disease,  that  convalescent 
human serum does not protect them against virus administered 4-24 
hours  later,  and,  finally,  that  convalescent  human  serum  possesses 
relatively  small  amounts  of  neutralizing  antibodies.  Although  our 
experiments  seem to  indicate  that  no active  immunity  develops  in 
mice,  the  evidence is not  conclusive,  inasmuch  as  an  overwhelming 
dose of virus was used for reinoculation.  Further  work,  therefore, 
is being  conducted  to  obtain  more  accurate  information. 
SUMMARY AND  CONCLUSIONS 
The work presented  in  this  communication  concerning psittacosis 
in  mice  confirms  Krumwiede's  observations  that  mice  inoculated 
intrapedtoneally  with  emulsified  livers  and  spleens  containing  the 
virus  develop  the  disease  and  that  the  malady  can  in  this  way be 
passed serially through  a  number of mice.  Furthermore,  it has been 
* Supplied by Drs. Amoss, Krumwiede, and Wadsworth. 116  PSITTACOSIS.  II 
shown that mice are susceptible to the virus  administered  intracere- 
brally  and  that  the  active  agent  can  be propagated indefinitely by 
means of brain to brain inoculations.  Moreover, by the use of mice, 
the presence of the virus of psittacosis in the sputum of a patient with 
the disease has for the first time been demonstrated.  It follows that 
the mouse is available for diagnostic purposes. 
The pathological findings in infected mice consist of enlarged fatty 
livers  that  frequently  show  areas  of  necrosis  infiltrated  with  poly- 
morphonuclear and mononuclear cells; enlarged spleens with areas of 
necrosis  and  cellular  infiltrations  involving  the  pulp  and  lymphoid 
follicles; and, finally, in intracerebrally infected animals,  a  meningo- 
encephalitis.  The  "minute  bodies"  described  by  other  observers 
were not found in all animals,  but they were seen with sufficient fre- 
quency in smears of peritoneal and meningeal exudates and in smears 
and sections of livers and spleens to demand serious consideration as 
the possible etiological agent of the disease. 
Neutralizing  and  protective  antibodies were  not found in  conva- 
lescent  human  sera when  the  mouse  was  used  as  the  test  animal. 
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EXPLANATION OF PLATES 
PLATE 8 
FIG. 1. Section from spleen of a normal mouse.  Compare  with Fig.  2.  ×85. 
Eosln and  methylene blue. 
FIG. 2. Section from spleen of mouse with psittacosis.  Lymphoid follicles and 
pulp extensively involved.  Compare  with Fig. 1.  X85. Eosin and  methylene 
blue. 
FIG 3. Small area of hyaline necrosis in  lymphoid follicle of  spleen.  X375. 
Eosin and methylene blue. T.  M.  RIVERS  AND  G.  P.  BERRY  117 
FIG. 4. Lesion in splenic pulp; area of hyaline necrosis infiltrated  with poly- 
morphonuclear leucocytes.  ×375.  Eosin and methylene blue. 
PLATE 9 
FIG.  5.  Liver from mouse  with  psitacosis.  The  organ has  undergone fatty 
degeneration, and is mottled with areas of focal necrosis.  × I. 
FIGS. 6 and 7.  Early psittacosis lesions in liver; hyaline necrosis without much 
cellular infiltration.  ×85 and 375.  Eosin and methylene blue. 
FIGS.  8  and  9.  Lesions  in  liver  caused  by  the  virus  of psittacosis; hyaline 
necrosis  with  infiltration  of  polymorphonuclear  leucocytes.  ×85  and  375. 
Eosin and methylene blue. 
PLATE 10 
FIGS. 10 and 11.  Liver lesions late in the course of a psittacosis infection; areas 
of hyaline necrosis replaced by nests of mononuclear cells.  X 100 and 400.  Eosin 
and methylene blue. 
FIG. 12.  Very extensive involvement of the liver that may appear early in the 
course of the infection; granular and fatty degeneration of the liver cells  accom- 
panied by nests of infiltrated cells.  ×400.  Eosin and methylene blue. THE JOURNAL OF EXPERIMENTAL MEDICINE VOL. 54  PLATE 8 
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